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Caltrans Third Party BMP Retrofit Pilot Study Cost Review

I. INTRODUCTION

In 1997, the California Department of Transportation (Caltrans) was directed by court order to
conduct a Best Management Practice (BMP) Retrofit Pilot Program (Pilot Program) to study and
evaluate a variety of permanent structural storm water BMP devices. In September 1999,
Caltrans issued the BMP Retrofit Pilot Studies — Technical Information packet that summarized
the elements of the Pilot Program that were conducted under that court order. In that document,
Caltrans stated that the goal of the Pilot Program was “to determine the cost-effectiveness and
water quality benefits of structural BMPs.”

The court order stipulated that a broad base of “state-of-the-art” BMP technologies were to be
incorporated into the Pilot Program. To satisfy this requirement, Caltrans identified 13 BMP
device types representing a range of storm water protection approaches and methods.

Caltrans conducted scoping and site studies to select appropriate locations for construction of the
selected storm water BMP devices. Sites were selected from the State right-of-way along
freeways, within freeway interchanges, at Park & Ride sites, and at Caltrans Maintenance
stations. As a result of these studies, Caltrans selected 21 sites in District 7 (Los Angeles) and 12
sites in District 11 (San Diego). A total of 39 BMP installations (individual structures) were
identified to be constructed as part of the Pilot Program, with 26 devices constructed in District 7
and 13 constructed in District 11.

The BMP families, BMP types, and number of devices installed for the Pilot Program are listed
in the following table.

BMP Family BMP Type N&,ﬁﬁ t?u ecvtiecdes
Biofilters Biofiltration Strip 3
Biofiltration Swale 6
Inlet Protection Drain Inlet Insert 6
Storm Filter 1
Media Filters Delaware Sand Filter 1
Austin Sand Filter 6
Multi-Chamber Treatment Train 3
Extended Detention Basin 5
Basins Infiltration Basin 2
Wet Basin 1
Infiltration Trench/Strip 2
Other Technologies Continuous Deflection Separator 2
Oil Water Separator 1
Total Number of BMP Devices Constructed: 39
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Additional studies were made to determine site-specific design criteria for each of the 39 BMP
installations to be constructed including:

Retrofit requirements

Actual construction costs

Design and administrative issues
Efficiency of constituent removal
Operation and maintenance requirements

Based on these analyses, Caltrans estimated construction costs of $5 million dollars for District 7
and $4 million dollars for District 11.

Construction of the BMP devices for the Pilot Program began in September 1998 and was
substantially complete in March 1999. For the duration of the program, Caltrans maintained
detailed records to document costs and issues related to siting; design; bidding; construction; and
operation, maintenance, and monitoring (OMM). Deviations from BMP standard designs to
accommodate site-specific constraints were also documented. OMM plans were developed to
ensure that project data were collected uniformly and according to established protocols. Based
on these records, Caltrans total construction costs for the Pilot Program were $4,877,480 for
District 7 and $4,113,287 for District 11 for a total of $8,990,767.

To analyze the costs associated with the Caltrans Pilot Program, a third party review was
conducted. Holmes & Narver, Inc. and Glenrose Engineering were selected to conduct the study.
This report contains the results of their independent analysis of the costs associated with the
construction, and operation and maintenance (O&M) of the BMP devices implemented in the
Pilot Program and presents cost-reducing strategies used by other transportation agencies
experienced with the construction of the BMP devices within the families in the Pilot Program.

A. Organization of the Report

This report is organized as follows:

e Section | Introduction to the report

e Section II.LA  Analysis of the total cost of construction in the Pilot Program

e Section II.LB  Analysis of the total construction cost of BMP installations in the Pilot
Program

e Section II.C  Analysis of the construction cost of BMP installations excluding costs specific
to the Pilot Program

e Section II.LD Projected construction cost of each BMP installation based on unit cost curves
among similar BMP devices

e Section ILLE Projected O&M cost of each BMP installation based on unit cost curves
among similar BMP devices

e Section ILLF  Section II Conclusions

e SectionIIl  Strategies used by other agencies to reduce costs related to permanent
structural device BMP construction and O&M
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e Section IV  Comparison and analysis of Caltrans construction and O&M costs for the
Pilot Program with the costs experienced by other agencies

B. Questions for Third Party Consideration

Prior to beginning the study, the third party team was given a set of questions to define the scope
of the report. The initial set of questions provided a starting point for the focus of the study,
allowing questions to be added, deleted or modified as the study proceeded. Changes to
questions required consensus from all parties prior to adoption. The third party study attempted
to address all issues raised by the final set of questions.

The final set of questions is listed below with a reference to the section(s) of the report that
address each question. The order of the questions does not suggest a weighting of the importance
of a particular question.

Questions for Third Party Consideration Addres§ ed in
Section
e How could Pilot Program designs and material components be simplified 111
and/or standardized to lower BMP costs?
e How could changes in the methods used in the Pilot Program to present 11
information to, select and work with construction contractors affect BMP
costs?

e Are there cost savings that could be realized through different scaling of BMP IL.D & III
deployment (larger or smaller drainage area potentially involving joint use)?

¢ How did the accelerated time of completion under the Pilot Program affect I.C
costs?

e How did the requirement to build a small number of each type of BMPs for the 111
Pilot Program affect costs?

e What design modifications could be used on Pilot Program BMPs to lower 111
costs in future applications?

e Within the tested family of BMPs, how could experiences of other I & 1V

transportation agencies (DOTs) and jurisdictions be used to lower construction
and O&M costs?

e What is the most appropriate design storm/water quality volume as it might be I
used to define deployment criteria for the family of technologies piloted?

e How would the information learned in designing the pilots affect future BMP II.C
costs?

e How will increased familiarity and experience with BMPs by construction I.C
contractors affect future BMP costs?

e How will the elimination of monitoring and other pilot-unique requirements II.B
affect future BMP costs?

e How can lessons learned during the Pilot Program help reduce construction II.C & I1.D
cost?
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How will the construction of BMPs on a larger scale than the Pilot Program
affect costs?

How can ancillary costs not directly attributable to BMP construction (e.g.,
maintenance or improvements to existing Caltrans infrastructure) best be
accounted for?

How would the use of Caltrans labor rather than contract labor affect O&M
costs?

How do Pilot Project O&M costs and level of effort (labor hours) compare
with those of other DOTs and public agencies in the U.S.?

How do the Caltrans pilot BMP construction costs compare with national BMP
costs (other DOTs and U.S. jurisdictions)?

If other organizations’ BMP construction costs are significantly different, what
elements account for these differences?

Considered within the context of California contracting regulations and
prevailing wage rates in Southern California, how can cost-saving elements
from other agencies be transferred to Caltrans to lower BMP costs?

C. Definitions and Assumptions

The following terms are used in the report to define the BMP construction processes:

Third Party BMP Retrofit Pilot Study Cost Review

I & IV

II.B

II.D

III

IV

vV

vV

Inline (Piggyback) Construction Construction of a BMP device within an existing flood

control facility

New Construction Construction of a BMP device in conjunction with the
construction of a new facility

Redevelopment Construction of a BMP device in conjunction with the
major reconstruction of an existing facility

Retrofit Construction of a BMP device by fitting an existing
facility

The following terms are used in the report to identify the various analyses of construction costs
associated with the Caltrans Pilot Program:

Total Pilot Program

Construction Cost Total cost to construct the BMP device as a retrofit as
specified in the Pilot Program. This total includes costs
unique to the Pilot Program for monitoring 